Cross-linking influences the impact of quantitative changes in myocardial collagen on cardiac stiffness and remodelling in hypertension in rats.
To assess whether the variable impact of quantitative changes in myocardial collagen on left ventricular (LV) diastolic myocardial stiffness (myocardial k) and remodelling (increased volume intercept of diastolic pressure-volume relations) in LV hypertrophy (LVH) is associated with alterations in myocardial collagen cross-linking. We evaluated myocardial collagen content (hydroxyproline concentrations [HPRO]) and the degree of myocardial collagen cross-linking (solubility to cyanogen bromide digestion) in 14-15- and 21-22-month-old spontaneously hypertensive rats (SHRs), and in aortic-banded rats with pressure overload hypertrophy (POH). In rats with POH and in SHRs irrespective of age, increases in myocardial [HPRO] were noted. However, hypertensive rats differed in the material and geometric properties of the myocardium, and in qualitative aspects of fibrosis. In 14-15-month-old SHRs myocardial k (determined from diastolic stress-strain relations) and insoluble (cross-linked) [HPRO] were increased, but no LV remodelling or increases in myocardial soluble (non-cross-linked) [HPRO] were noted. In rats with POH, LV remodelling and increases in soluble myocardial [HPRO] occurred, but no increase in k or insoluble myocardial [HPRO] were observed. In 21-22-month-old SHRs, increases in k, soluble and insoluble myocardial [HPRO], as well as LV remodelling occurred. Collagen cross-linking may determine the diverse relation that exists between increases in myocardial collagen concentrations and either myocardial stiffness or chamber remodelling in hypertension. These findings support the notion that fibrosis contributes to myocardial stiffness as well as LV dilatation in LVH, albeit an effect that is modulated by collagen quality.